HOMEWORK1

PART 2

Tests for :

1. list

      > (list 1 2 3)

(1 2 3)

2. car 

> (car (list 1 2 3))
1
3. cdr 
> (cdr (list 1 2 3))

(2 3)

4. cddr 
> (cddr (list 1 2 3))

(3)

5. cons
> (cons(cons 4 5) (cons 6 7))

((4 . 5) 6 . 7)

> (car (cons(cons 4 5) (cons 6 7)))

(4 . 5)

> (cdr (cons(cons 4 5) (cons 6 7)))

(6 . 7)

> (cddr (cons(cons 4 5) (cons 6 7)))

7

6. cadr

> (cadr (cons(cons 4 5) (cons 6 7)))

6

caddr

> (caddr (cons(cons 4 5) (cons 6 (cons 7 8))))

7

7. setq
> (setq a 1)

1

> (car (list a 2 3))

1

8. cond, atom, cons

> (cond ((atom '1)))

T

> (cond ((atom (list 1 2))))

NIL

> (cond ((atom nil)))

T

9. numberp

> (setq a 1)

1

> (cond ((numberp a)))

T

> (cond ((numberp 'a)))

NIL
10. min
> (min -4 1)
-4

11. max

> (max 4 10)

10
12. –
> (- 5 2)

3

13. +
> (+ 5 2)

7

14. minusp
      > (minusp -5)

T

> (minusp 5)

NIL

15. reverse

> (reverse (list 1 2 3 (list 4 5) 6 7 8 9))

(9 8 7 6 (4 5) 3 2 1)
16. nreverse

> (nreverse (list 1 2 3 (list 4 5) 6 7 8 9))

(9 8 7 6 (4 5) 3 2 1)
Unlike reverse, nreverse alters its argument by reversing the CDRs in the cons cells forming the list

17. trace

> (defun copy(s) (cond ((atom s) s)

        

(T (cons (copy (car s)) (copy (cdr s))))))

COPY
> (trace copy)
;; Tracing function COPY.

(COPY)

> (copy (list 2 3 (list 4 5) 6 7 8))

1. Trace: (COPY '(2 3 (4 5) 6 7 8))

2. Trace: (COPY '2)

2. Trace: COPY ==> 2

2. Trace: (COPY '(3 (4 5) 6 7 8))

3. Trace: (COPY '3)

3. Trace: COPY ==> 3

3. Trace: (COPY '((4 5) 6 7 8))

4. Trace: (COPY '(4 5))

5. Trace: (COPY '4)

5. Trace: COPY ==> 4

5. Trace: (COPY '(5))

6. Trace: (COPY '5)

6. Trace: COPY ==> 5

6. Trace: (COPY 'NIL)

6. Trace: COPY ==> NIL

5. Trace: COPY ==> (5)

4. Trace: COPY ==> (4 5)

4. Trace: (COPY '(6 7 8))

5. Trace: (COPY '6)

5. Trace: COPY ==> 6

5. Trace: (COPY '(7 8))

6. Trace: (COPY '7)

6. Trace: COPY ==> 7

6. Trace: (COPY '(8))

7. Trace: (COPY '8)

7. Trace: COPY ==> 8

7. Trace: (COPY 'NIL)

7. Trace: COPY ==> NIL

6. Trace: COPY ==> (8)

5. Trace: COPY ==> (7 8)

4. Trace: COPY ==> (6 7 8)

3. Trace: COPY ==> ((4 5) 6 7 8)

2. Trace: COPY ==> (3 (4 5) 6 7 8)

1. Trace: COPY ==> (2 3 (4 5) 6 7 8)

(2 3 (4 5) 6 7 8)

18. progn
>  (setq a 7)

7

> (setq b 1)

1

> (setq c 2)

2

> (if (> a 5) (progn (setq a (+ b 7)) (setq b (+ c 8))) (setq b 4))

10
19. print

> (print "i am anu")

"i am anu"

"i am anu"
20. nconc
> (setq x '(1 2 3))

(1 2 3)

> (nconc x '(4 5))

(1 2 3 4 5)

PART 3

Write a lisp program that inverts the order of atoms in a list given as its arguments

Option 1:

(defun rev(s) 


(cond ( (null (cdr s)) (car s))

        (T (cons  (rev (cdr s)) (car s)))))
Output:
> (rev (list 1 2 ))

(2 . 1)
Option 2:

(defun rev(s)


(reverse s))

Output:

> (rev (list 1 2 ))

(2 1)
Option 3:

(defun rev(s)

        (cond ((null s))

        (T  (cons (rev (rest s)) (first s)))))

Output:

> (rev (list 1 2))
((T . 2) . 1)

PART 4

Write a LISP program that copies an arbitrary list data structure on all levels but atoms. Show on examples how it works. 
> (defun copy(s) (cond ((atom s) s) 

        (T (cons (copy (car s)) (copy (cdr s))))))

COPY

           > (defun listcp(p)

                      (cond ((atom p))  //ignores if the item is an atom. It is not copied.
                      (T (cons (cond ((listp (car p)) (copy (car p)))) (listcp (cdr p))) ))) 

  // if (car p) is a list only the call copy function that copies the passed structure. Also the listcp is called again with the next item pointer in the list.
LISTCP

Example 1:

(listcp (list 1 2 (list 3 (list 5 7) 4) 5 (list 6 7) 8))  should copy only the lists 

( (3 (5 7) 4) (6 7)) and ignore the atoms ( 1 2 5 8)
The output of the program is the following :

(NIL NIL (3 (5 7) 4) NIL (6 7) NIL . T)


Example 2:

(listcp (list 1 2 (list 3 4) 5)) should copy only the items

((34)) and ignore the atoms in the lists i.e., (1 2 5)
The output of the program is the following :

(NIL NIL (3 4) NIL . T)

